Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 

{1 1 publication number ; 2000-282799 
(43)Date of publication of application : 20.10.2000 



: 11-101899 
09,04 J 939 



i 3 CO LTD 

(72Hnventor : YAMADA YOSHffr.RU 
MATSUKAWA HIDF.K1 



(54) UQm CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 
>Ai tract 

PROBLEM TO 8E SOLVED: To obtain a method for the production 
of a liquid crystal display device in which uniform display can ho . 
obtd. all over the display screen. 

SOLUTION: in the product-ton of s liquid crystal display device by 
laminating a pair of substrates 2 having electrodes with a spacer 4 
interposed with' a photossttirsg seating material 3 to form a ceil and 
by filling the cell with a liquid crystal 5a. the cell is filled with a liquid 
crystal 5a mixed with s photoinitiating agent ioh i ; ed ' 
the sealing material 3. Moreover, the whole surface of the liquid 
crystal ceil filled with the liquid crystal is irradiated with fight 1 to 
harden the sealing material 3, 
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[001 ij 

[Embodiments of the Invention] 

The method of manufacturing a liquid crystal display device according to 
claim 1 is characterized in that, in manufacturing the liquid crystal display device by 
laminating a pair of substrates with electrodes to each other by a photo-curing sealing 
member with a spacer interposed to form a cell and by riding the ceil with liquid crystal, 
said ceil is filled with liquid crystal mixed with a photo-initiator contained in said 
searing member. 
[0012] 

By this structure, it becomes possible to make uniform the concentration of 
ionic substance in the liquid crystal and, as a result, a liquid crystal display device 
realizing uniform display over the entire display screen can be provided, in which 
display at peripheral portions of the sealing member is not different from the display at 
the centrai portion of the disp ; > n eer 

The method of manufacturing a liquid crystal display device according to 
claim 2 is characterized in that, in manufacturing the liquid crystal display device by 
laminating a pair of substrates with electrodes to each other by a photo-curing sealing 
member with a spacer interposed to form a cell, filling the cell with liquid crystal and 
curing photo-curing sealing member, said cell is filled with liquid crystal mixed with a 
photo-Initiator contained in said rnom-cunng _a u i i\- and thai the sealing 
member is cured by irradiating entire surface of the cell filled with liquid crystal with 

light. 

[0013] 

By this structure, &1I curing of the < ding membc ■ scoi h ; pos >ib c as the 
entire surface of the cell Is irrs \ a the 

x v 30ri n of the s r and at the c i < )f the clisf 

caused by the photo-initiator contained in the sealing member exuding to the liquid 
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crystal, can be prevented. Further, a mask alignment apparatus used for 
photo-irradiation for curing the seal can be e vherc * c pi "cess .or 

manufacturing the liquid crystal display device can be simplified 
[0014] 

The method of manufacturing a liquid crystal display device according to 
claim 3 is based on claim 1 or 2 and characterized in that in tilling the cell with liquid 
crystal, the sealing m outer i si p 1 oi di least one of 

the pair of substrates with electrodes, liquid crystal is dropped to the inside of the 
sealing member on the substrate on which said sealing member has been applied, and 
then said pair of substrates are adhered to each other, whereby filling is finished. The 
method of manufacturing a liquid crystal .display device according to claim 4 is based 
on any of claims 1 to 3 and characterized in that an acrylic ultra-violet-curing sealing 
member is used as the seali ng member and that liquid crystal mixed with at least any of 
acetophenone-, benzoin- and benzophenone-based photo-initiator contained in the 
sealing member is used. 
[0015] 

The method of manufacturing a liquid crystal display device according to 
claim 5 is based on any of claims 1 to 4 and characterized in that the liquid crystal celt 
is irradiated with ultra-violet ray having wavelength of 330 to 400 nm and intensity of 
3000 to 5000 ml em" The liquid crystal display device according to claim 6 Is a 
iquid crystal dewc« ■ a p sir of substrates with electrodes to each 

other by a photo-curing sealing member with a spacer interposed to form a eel! and by 
filing -he cell with liquid crystal characterized in that photo-initiator contained m the 

q i en 1 £ is ur ifor y dis ;aid liquid crysta 

[0016] 

In the following, an embodiment of the present invention will be described. 
F;g. 1 shows the embodiment of the present invention. The liquid crystal display 
device is manufacture by laminating a pair of substrates 2 with electrodes to each other 
by a photo-curing sealing member 3 with a spacer 4 interposed to form a cell and by 
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filling the cell with liquid crystal, and in the present embodiment said cell is Oiled with 
hquid crystal 5a mixed with a photo-initiator contained in the sealing member 3, 
[0017] 

Then, the entire surface of the liquid crystal cell filled with liquid crystal is 
irradiated with light, so that photo-curing sealing member 3 is cured Filling of cell 
with liquid crystal is carried out in a so-called dropping method, in which sealing 
member 3 is applied to an outer peripheral portion of at least one of the pair of 
substrates 2 with electrodes, liquid crystal is dropped to the inside of the sealing 
member on the substrate on which said sealing member 3 has been applied, and then 
said pair of substrates are adhered to each other so that the cell is filled. 
[00 IS] 

As the photo-curing sealing member 3, an acrylic ultra-violet-curing sealing 
member may suitably be used. liquid crystal 5a mixed with at least any of 
acetophenone-, benzoin- and benzophenone-based photo-initiator contained in the 
sealing member, or mixed with a substance having similar function, is used. When the 
acrylic ultra-violet-curing sealing member 3 is used as described above, the liquid 
crystal cell is irradiated with ultra-violet ray 1 having the wavelength of 330 to 400 nm. 
and intensity of 3000 to 5000 mJ/cm 2 . 
[0019] 

Conventionally ultra-violet irradiation is carried out under the conditions of 
vave - gth )f 2*0 to 400 nm and intensity of 3000 to 5000 mjf/cra 2 . In the present 
ultra-violet ra> having wa^ enj ms e a e conventional 
practice is used, so that degradation of liquid crystal, can be prevented even when the 
entire surface of liquid crystal ceil is irradiated without using a mask as described 
akwe In the ■■iqv,-.d a v^tal display dewct - . . ^ :r the above-described 
er ! nember is disperse t in 

the Inn jo c"s s al as d l N e>e 1 1 ^ si ,.t , - , - - .once .kvou 

in the liquid crystal as a whole. Consequently, difference in display at the peripheral 
for, on o tli sealing me set at >e central portion of tk d. t ay screen aased 
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by exudation of the photo-initiator contained in the sealing member, can be prevented, 

and a liquid crystal display realizing uniform display can be provided. 

[0020] 

In the following, the embodiment of the present invention will be described 
with reference to an inventive example and a comparative example. 
Comparative Example 

Fig. 2 illustrates ultra-violet irradiation of a conventional liquid crystal cell. 
- iqu c cj < a zdl "tiled v* it i liquid crystal in accordance with the dropping method is 
irradiated with ultra-violet ray 1 with a mask 6 interposed such that openings 8a and 8b 
of the mask 6 correspond to the positions where the sealing member 3 is applied. 
[0021] 

At this time, curing of sealing member 3 may possibly be insufficient because 
of misregistration or degradation of the mask and, as a result, component of sealing 
member 6 may exude to liquid crystal 5b. If the component of sealing member 6 
should exude to liquid crystal 5b in this manner, tonic component in liquid crystal 5b 
near the peripheral portion of sealing member 3 increases, and conductivity of liquid 
crystal cell becomes higher than at the central portion. As a result, threshold value at 
the peripheral portion of sealing member 3 becomes higher than at the central portion, 
resulting in "liquid crystal degraded portion ~ near the peripheral portion of sealing 
member 3. The liquid-crystal degraded portion 7 appears as uneven display. 
[0022] 

*aNe <> ! e - c crystal and 

display quality when the component of sealing member 3 exuded to liquid crystal 5. 
The display quafjy of hqu;d crysud d snhy device <s evaluated b? v-suai observation, 
and 2 represents good c ] and epresents unevenness generated at 

low frequency range (1 Hz), though not problematic in actual driving. 
[0023] 
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[Table 1] 



Shelf Time 


v \...cu\ :v -T L 


Display Quality of Liquid 


(Mm) 


Crystal (pS) 


1" D \_\ Oc\ice 


0 


4 90 > : 


0 


1 


8.00 x ICT 03 


0 


3 


6 70 x !0~ 03 


0 


5 


7.20 x !0' 03 


0 


30 


9 50 • ' - ' 


A 



As can be seen from Table 1, when the shelf time of un-cured sealing member 
3 becomes longer, amount of component exuded from sealing member 3 to liquid 
crystal 5b increases, and liquid crystal 5b comes to have higher conductivity. Display 
quality of the liquid crystal displa • device degrades accordingly. In order to specify 
the component of sealing member 3 that affects the display quality of liquid crystal 
display device, conductivity of liquid crystal was measured with each of photo-initiator, 
reactrw liluent and coupling agent dissolved in liquid crystal 5b. 
[0024] 

A photo-initiator IRGACURE 651 manufactured by Ninon Ciba-Geigy, a 
reactive diluent Ec~A manufactured by X > < i ->3mg agent KB\1 

403 manufactured by Shinetsu Kagaku Kogyo, were used as the photo-initiator, 
reactive diluent and coupling agent, respectively. The results- of measurement are as 



shown in Table 2. 
[0025] 
[Table 2] 





IjU\ ^ ^ i i.Vs'iLV f 


Concentration 
(wt%) 


Photo-initiator 
(IRG ACUKE 65 1 ) 


Reactive Dilutent 
(He- A) 


Coupling \geut 
(KBM403) 






3. S3 - I0' J: 


3.83 x I0" 5 " 


0.05 


" -53 x bt 1 


; S8 ..< io : - 


5,56 x 10 vi3 


0.10 


IO" 12 


5.52 x ur n 


5.56 x 10' !2 


0.50 


2,04 x 10* !2 


7.24 x 10'" 


5/26 x IO" 12 



It can be seer from Table 2 that the photo-initiatoi has sig nfhienoe on 
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the conductivity of liquid crystal, Therefore, when ion concentration in the panel 
plane is made uniform, by mixing the photo-initiator in liquid crystal 5b in advance, ion 
concentration would not be increased only at the peripheral portion of sealing member 
3 even if the component of sealing member should exude to the liquid crystal. Thus, 
imevenness in display at the liquid crystal degraded portion 7 can be prevented. 
[0026] 

Further, as shown in Fig. 2, a space b of mas»v g s ss wider 

than the width a of applied sealing member 3, and a clearance c between the liquid 
crystal ceil and the mask is rather large. Therefore, at the time of ultra-violet 
irradiation, ultra-violet ray 1 leaked through openings 8a and 8b may possibly degrade 
and affect liquid crystal 5b Specific values here are a - 1mm, b » 5mm and c = 1 - 2 
mm. 
[0027] 

Relation between ultra-violet ray 1 and conductivity of liquid crystal 5b is as 
shown in Table 3. 



[0028] 
[Table 3] 



irradiation Time (sec) 


Conductivity his) 


Wavelength > 250 mm 


\Va\eknL 


0 


0.27 


0.29 


90 




0.41 


180 


42,4 


0.56 


270 


88.6 


0.62 



As shown in Table 3, liquid crystal 5b comes to have higher conductivity when 
irradiated with ultra-violet ray. Therefore, comparing the panel plane at which liquid 
crystal 5 is not irradiated with ultra-violet ray 1 and the periphery of openings 8a and 
8b of the mask 6 at which liquid crystal 5b is irradiated with ultra-violet ray I, 
threshold value differs at the region irradiated with ultra-violet ray, resulting in visible 
uhevepness, 
[00291 
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As described above, according to the conventional method of manufacturing 
the liquid crystal display device, display becomes uneven near the periphery of the 
sealing me er, because of exudati g member t « lid crys sec b 

the contact between un-cured sealing member and the liquid crystal, ultra-violet 
irradiation of liquid crystal caused by misregistration or degradation of the mask at the 
, Then and exudation of photo-initiator of the sealing 
member derived from un-cured sealing member 
Inventive Example 

The present example differs torn the Comparative Example above m that 
mask 6 is not used at the time of curing the sealing member 3, and that the liquid 
crystal to he filled in the liquid crystal cell is adapted to have special composition, 
[0030] 

Specifically, the liquid crystal eel! is formed by the dropping method in the 
similar manner as Comparative Example described above. At this time, liquid crystal 
5a to be dropped to the cell is mixed with the photo-initiator simila to t i . > 
sealing member 3. The fabricated liquid crystal cell is irradiated with ultra-violet ray 
1 over the entire surface without using the mask, to cure the sealing member 3 . 
[0031] 

As the entire surface of liquid crystal cell is irradiated with ultra-violet ray. it, 
recorne ossible to I) cure the seahng member without fail, free of any influence of 
mask misregistration. Further, as the entire surface of the pane! is irradiated with 
ultra-violet ray I, the liquid crystal of the entire ceil com* ; to hav n \ a state, and 
hence, conductivity in the plane can be made uniform. The concentration of 
loto-init o be mis i crystal 5a may be i equal to the 

concentration of photo-initiator that exudes from the sealing member 3 to the liquid 
crystal 5a at the periphery of sealing member 3. 
[0032] 

The relation between the concentration of photo-initiator and the time until 
appearance of uneven display was studied to find the effective concentration of 
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photo-initiator The results of measurement are as shown in Table 4. 

[0033] 

[Table 4] 



10 - ' J V ' U - 

(wt%) 


Time until Appearance of Uneven Display 
(hour) 


0 


1 too 


1.0 


100 


3.5 


100 


10.Q 





As shown in Table 4, when the concentration of phc - ^ * - ^ i , 
crystal was set to 10 wt%, the time until uneven display appeared could be delayed by 
about three times than when the photo-initiator was not mixed. It is expected that 
mixing of photo-initiator to liquid crystal 5b results in higher threshold value, and that 
liquid crystal 5a degrades significantly as liquid crystal 5a is directly irradiated with 
ultra-violet ray 1 without using mask 6 as described above, 
[0034] 

It is not the case, however, that display becomes uneven locally only at the 
peripheral pon.it f sei ing men r as observed if he conventional example When 
viewed as the liquid crystal cell as a whole, the display is uniform. Therefore, local 
abnormality can be avoided. Therefore, uneven display of the display screen as a 
whole can be avoided, and thus, a liquid crystal display device realizing uniform 
display quality can be provided. Further at the time of curing the sealing member, the 
mask alignment apparatus for ultra-violet irradiation can be omitted, and the process 
can be simplified. 

[Brief Description of the Drawings] 

Fig. 1 shows ultra-violet irradiation of liquid crystal ceil in accordance with an 
embodiment. 

^ g Z i OWs COUs i ^ i CO 

[Description of Reference Characters] 
1 ultra-violet ray 



substrate 
sealing member 
spacer 
, 5b liquid crystal 
mask. 

liquid crystal degraded portion 
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